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Description 

The present invention relates to a dot-matrix liq- 
uid crystal display apparatus, and more particularly, 
to a drive circuit for driving a liquid-crystal display 5 
panel, thereby to display characters and images in 
the form of dot-matrix patterns. 

Conventional liquid-crystal display panels for dis- 
playing characters in the form of dot-matrix patterns 
having a sealed panel composed of a front glass plate 10 
and a back glass plate which oppose each other, 
across a narrow space filled with liquid crystal. A 
number of strip-shaped column electrodes are ar- 
ranged parallel to one another on the inner surface of 
the front glass plate, and a number of strip-shaped is 
row electrodes are arranged parallel to one another 
and at right angles to the column electrodes, on the 
inner surface of the back glass plate, in rows and col- 
umns, on the inner surface of the front glass plate. 
Those portions of the liquid crystal, which are located to 
at the intersections of the column electrodes and the 
row electrodes function as pixels. Hence, the pixels 
are arranged in a matrix pattern, that is, in rows and 
columns, see also EP-A-0 287 055 and EP-A-0 241 
562. 

Fig. 8 shows a conventional dot-matrix liquid 
crystal display apparatus having a typical structure. 
The display apparatus has a liquid-crystal display 
panel 60 filled with liquid crystal and having a number 
of column electrodes 611 to 61 n extending in the vert- 
ical direction, and a number of row electrodes 621 to 
62m extending in the horizontal direction and, hence, 
at the right angle to the column electrodes 611 to 61 n. 
Those portions of the liquid crystal which are located 
at the intersections of the column electrodes 611 to 
61n and the row electrodes 621 to 62m function as 
pixels. Needless to say, the pixels are arranged in a 
matrix pattern, that is, in rows and columns. 

Apairof tape-automated bonding (TAB) films 631 
and 632 are secured to the upper edge of the display 
panel 60. Semiconductor LSI chips 641 and 642, both 
designed for use in liquid crystal display devices, are 
mounted orr these TAB films 631 and 632, respective- 
ly. Either LSI chip has output terminals which are con- 
nected to the column electrodes 611 to 61 n by wires 
PI to Pn arranged on the TAB films: Hence; drive sig- 
nals can be supplied from the output terminals to the 
column electrodes 611 to 612. The LSI chips 641 and 
642 can store the display data.supplied from an ex- 
ternal source and can convert the data into signals for 
driving the pixels. 

Let us assume that there are used 24 column 
electrodes. In this case, the LSI chip 641 outputs 12 
pixel data items for the first twelve of the 24 pixels 
forming one display line, to the first twelve of the 24 
column electrodes which are located on the left-half 
part of the' display screen. And, the LSI chip 642 out- 
puts 12 pixel data items for the remaining twelve pix- 



els forming the display line, to the remaining twelve 
column electrodes which are located on the right part 
of the display screen. 

As is shown in Fig. 8, the liquid crystal display ap- 
paratus further comprises a liquid-crystal drive circuit 
65. This circuit 65 is designed to supply time-division 
drive signals having different phases to the row elec- 
trodes 621 to 62m, such that a different potential cor- 
responding to the voltage of the drive signal supplied 
to each row electrode is applied to the pixels defined 
by this row electrode and the column electrodes 611 
to61n. 

Since the wires PI to Pn connected to the column 
electrodes 611 to 61 n are arranged on the TAB film 
631 and 632, both secured to the upper edge of the 
display panel 60, the pitch at which they are placed is 
inevitably short Obviously, the more column electro- 
des, arranged horizontally to display higher-quality 
images, the shorter the pitch, the higher the manufac- 
ture cost of the apparatus, and the lower the reliability 
thereof. 

This problem is solved by the conventional sys- 
tem illustrated in Fig. 9. As is shown in Fig. 9, the sys- 
tem has a display panel 60 which is identical to that 
one shown in Fig. 8. TAB films 631 and 632, on which 
LSI chips 641 and 642 are mounted, are secured to 
the upper and lower edges of a display panel 60, re- 
spectively. Signals are supplied from the LSI chip 641 
to the odd- numbered column electrodes arranged on 
the panel 60, whereas signals are supplied from the 
LSI chip 642 to the even-numbered column electro- 
des. The wires connected to either LSI chip are, thus, 
arranged at a relatively long pitch. 

The system shown in Fig. 9 has data switching 
circuit 66 and a CPU (not shown). The circuit 66 re- 
ceives dot-matrix display data items from an external 
source. Under the control of the CPU, the circuit 66 
distributes the data items, alternately to the LSI chip 
641 and the LSI chip 642. This distribution of data 
items- should be performed at high speed, and the 
CPU cannot control the switching circuit 66 appro- 
priately unless it is a high-performance CPU. 

The primary object of the invention is to provide 
a dot-matrix format liquid crystal display apparatus, 
which features simplified structure of the display 
panel, and the display-panel drive circuit irrespective 
of the increased number of pixels and the accelerated 
display control speed. In particular, the liquid crystal 
display apparatus embodied by the invention smooth- 
ly displays liquid crystal character or image pattern 
without causing CPU to sustain unnecessary burden 
in its data-display control capability. 

Another object of the invention is to provide inte- 
grated circuits for driving liquid-crystal display panel, 
which are respectively capable of distributing pixel 
data items to each column electrodes of the display 
panel by characteristically minimizing burden of CPU 
in controlling data switching operation. 



30 



35 



40 



45 



50 



3 



EP 0 402 850 B1 



4 



A stilt another object of the invention is to provide 
a dot-matrix liquid crystal display apparatus, which 
can fully satisfy the need for processing the in- 
creased pixels at an extremely fast speed. 

The present invention relates to a dot-matrix dis- 
play apparatus which includes a liquid-crystal display 
panel. The display panel has a number of column 
electrodes defining columns of pixels which extend in 
a first direction; a number of row electrodes defining 
rows of pixels which extend in a second direction in- 
tersecting with the first direction; and the first and 
second display drive integrated circuits which are in- 
stalled on both sides of the liquid crystal display panel 
in the first direction, where the first and second dis- 
play drive integrated circuits respectively distribute 
pixel data items to those column electrodes disposed 
in odd positions and those column electrodes in the 
even positions. The first and second display drive in- 
tegrated circuits respectively receive display data in 
parallel with each other and then select the odd pixel 
data items and the even pixel data items from the re- 
ceived display data. 

Therefore, according to the liquid crystal display 
apparatus featuring the above structure, the first and 
second display drive integrated circuits respectively 
select only specific pixel data items needed for either 
of them at a fast speed from the received display data 
composed of continuous pixel data items, and yet, 
there is no need of performing switching operation in 
correspondence with the oddness and the evenness 
of pixel data items being transmitted at a fast speed. 
As a result, the dot-matrix liquid crystal display appa- 
ratus embodied by the invention can fully process dis- 
playable data at an accelerated speed. Furthermore, 
the liquid crystal display apparatus embodied by the 
invention can securely process the increased number 
of displayable pixels. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
Fig. 1 illustrates the structure of the first embodi- 
ment of the dot-matrix liquid crystal display appa- 
ratus of the invention according to the front view; 
Fig. 2 illustrates the first embodiment of the dis- 
play drive integrated circuits of the liquid crystal 
apparatus of the invention; 
Fig. 3 illustrates the second embodiment of the 
display drive integrated circuits related to the in- 
vention; 

Fig. 4 illustrates the third embodiment of the dis- 
play drive integrated circuits related to the inven- 
tion; 

Fig. 5 illustrates the detailed block diagram of the 
control circuit composing the display drive inte- 
grated circuits shown in Fig. 4; 
Fig. 6 illustrates timing-chart of the functional op- 
eration of the display drive integrated circuits; 
Fig. 7 illustrates the structure of the second em- 



bodiment of the dot-matrix liquid crystal display 
apparatus of the invention according to the front 
view; and 

Figs. 8 and 9 respectively illustrate the first and 
5 second examples of conventional liquid crystal 

apparatus. 

The reference numeral 10 shown in Fig. 1 desig- 
nates an embodiment of dot-matrix liquid crystal dis- 
play panel of the invention. Although not being shown 

10 in detail, the liquid crystal display panel 10 is com- 
posed of a pair of glass plates, which are opposite 
from each other across narrow clearance and a pan- 
el-shape sealing container which envelops external 
edges of these transparent substrates. The sealing 

15 container is filled with liquid crystal. A certain number 
of strip-shaped column electrodes 111 to 11n are ar- 
ranged parallel to first (horizontal) direction on the in- 
ner surface of one of grass plate. A certain number of 
strip-shaped row electrodes 121 to 12m are arranged 

20 parallel to second (vertical) direction on the inner sur- 
face of another grass plate. Differential potential be- 
tween the column and row electrodes can selectively 
be set to those portions where these column electro- 
des 111 to 11n and row electrodes 121 to 12m cross 

25 each other, so that displayable pixels can be pro- 
duced at respective crossing positions by controlling 
crystal lines of liquid crystals in the crossing posi- 
tions. A polaroid sheet is set in opposition from the 
display surface of the panel-shape sealing container. 

30 More particularly, the center of the display panel 

10 allowing the column electrodes 111 to 11 n and the 
row electrodes 121 to 12m to cross each other sub- 
stantially composes display portion 13. Wiring por- 
tions 141 and 142 are formed on the extended por- 

35 tions from the upper and bottom sides of the display 
portion 13. Electrode terminals 151 and 152 are 
formed by extending themselves to the upper and 
bottom sides of the display portion 1 3 beyond the wir- 
ing portions 141 and 142. Wires extended from the 

40 odd column electrodes 111, 113, ... 11n-1, and even- 
column electrodes 112, 114, ... 11 n, are set to the wir- 
ing portions 141 and 142. Outputterminals connected 
to these wires are provided for the electrode terminals 
151 and 152. 

45 The first and second TAB films 161 and 162 are 
secured to the edges (where the electrode terminals 
151 and 152 are installed) of the display panel 10. 
These TAB films 161 and 162 respectively mount the 
first and second integrated circuits 171 and 172, 

so which are respectively composed of semiconductor 
LSI chips for controlling the display drive operation. 

The- odd-numbered column electrodes 111, 
113, ... 11n-1 of the first display drive integrated cir- 
cuit 171 are respectively provided with output termi- 

55 nals, which externally output pixel data items. The 
even-numbered column electrodes 112, 114* ... 11ri 
of the second display drive integrated circuit 172 are 
respectively provided with output terminals which ex- 
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ternalty output pixel data items. 

The first and second TAB films 161 and 162 
mounting the first and second display drive integrated 
circuits 171 and 172 are respectively provided with 
wires PI, P3, ... Pn-1 , P2, P4, ... Pn by printing means. 
Pixel signals output from the first and second display 
drive integrated circuits 171 and 172 are distributed 
to the odd-numbered column electrodes 111, 113, ... 
11n-1 and the even-numbered column electrodes 
112, 114, 11 n, of the display panel 10 through the 
electrode terminals 151 and 152 and the wired por- 
tions 142 and 144. 

The first and second display drive integrated cir- 
cuits 171 and 172 respectively receive dot-matrix dis- 
play data PC from external source in parallel with 
each other. The dot-matrix display data PC is com- 
posed of digital, pixel data items: corresponding to 
each pixel aligned in the horizontal direction. These 
digital pixel data items are aligned in order of pixels, 
and yet each pixel corresponds to the column elec- 
trodes 111 to 11 n. 

The first and second display drive integrated cir- 
cuits 17t and 172 are respectively composed of odd- 
/even-numbered selection means; which selects pix- 
el data items corresponding to the odd-numbered pix- 
els and the even-numbered pixels from the input dis- 
play data PC, and. pixel drive signal output means 
which converts the pixels selected by the selection 
means into pixel drive signals to be delivered to each 
column electrode and then outputs these signals. 

Concretely, the first display drive integrated cir- 
cuit 171 selects pixel data items corresponding to the 
odd-numbered pixels from the display data received 
from external source, and then converts the selected 
pixel data items into pixel drive signals before deliv- 
ering these signals to the odd-numbered column elec- 
trodes 111, 113, 11n^t inrseries- The second dis- 
play drive integrated circuit 172 selects pixel data 
itemsr corresponding to. the* even-numbered pixels 
from the display data receivedf ram external source, 
and then-converts the selected pixel data items into 
pixel drive sig nals before delivering, these signals to 
the even-numbered; column electrodes 112, 114, ... 
11n,Jn parallel with each othec 

More particularly, the: liquid-crystal display appa- 
ratus embodied by the invention feeds identical input 
display: data to: the first and second, display drive in- 
tegrated circuits 171 and 172 Both the f irst and sec- 
ond-display drive integrateddraiits 171 and 172 se- 
lect only the odd-numberedSWen-numbered pixel 
data Hems from the inputdispl£?data at an extremely 
fast speed'. I rr other words,, these- display drive inte- 
grated circuits 171 and 172 respectively discard un- 
necessary pixel data items; As a result of the introduc- 
tion of these display drive. integrated circuits execut- 
ing the above signal processing operation, the liquid 
crystal display apparatus embodied by the invention 
dispenses with the conventional data-switching cir- 



cuit 66 (shown in Fig. 9) which obliges CPU to control 
alternate switching of pixel data items. By eliminating 
these unnecessary processes, the liquid crystal dis- 
play apparatus embodied by the invention can se- 
5 curely accelerate the display. 

The first and second display drive integrated cir- 
cuits 171 and 172 are respectively mounted on the 
TAB films 161 and 162. Wires PI, P3, ... Pn-1, and P2, 
P4, ... Pn installed to these TAB films 161 and 162 are 
10 respectively connected to terminal wires of the termk 
nals 151 and 152 of the display panel 10. When as- 
sembling these elements, since these wires are sole- 
ly connected to the odd-numbered and even- 
numbered elements, wiring pitch can securely be ex- 
15 tended. This in turn facilitates the assembly operation 
and promotes the reliability. Furthermore, wiring 
process forthe wiring portions 141 and 142 of the dis- 
play panel 10 can easily and linearly be executed 
within the shortest distance. This diminishes the area 
20 of the wiring portions 141 and 142 of the display panel 
10, and as a result, total area of the display portion 13 
can easily be expanded. 

Those row electrodes 121 to 12m provided forthe 
display panel 10 are respectively connected to liquid- 
25 crystal drive circuit 1 8, which sequentially distributes 
drive signals having different phases to each of these 
row electrodes 1 21 to 1 2m. 

A variety of structures can be taken into consid- 
eration for the first and second display drive integrat- 
30 ed circuits 1 71 and 1 72 distributing pixel data signals 
to a number of column electrodes 11 1 to 11 n. For ex- 
ample, each of these display drive integrated circuits 
may be provided with RAM storing display data or a 
shift register accumulating display data. 
35 Fig. 2 illustrates a concrete structure of the first 
display drive integrated circuit 171. The second dis- 
play drive integrated circuit 172 is also provided with 
the identical structure. The first display drive integrat- 
ed circuit 1 71 incorporates RAM 30, which writes pixel 
40 data items for composing display data. Address de- 
coder 31 specifies the writing address for the RAM 
30. Address counter 32 delivers address signal to the 
address decoder 31 , whereas the address counter 32 
receives address data from interface circuit 33. CPU 
45 (which is not shown, but provided outside of the first 
display drive integrated circuit) delivers the writing 
data and the address data to the interface circuit 33. 
The writing data is composed of continuous pixel data 
items which compose display data of the dot-matrix 
so display apparatus. These pixel data items (compos- 
ing write display data) delivered to the interface circuit 
33 are then transmitted to the RAM 30 as the writing 
data. 

The interface circuit 33 and the address counter 
55 32 are controlled by a control circuit 34. The control 
circuit 34 selects those pixel data items correspond- 
ing to the odd-numbered pixels from the continuous 
pixel data items composing display data to be deliv- 
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ered to the interface circuit 33, and then the control 
circuit 34 delivers the selected pixel data items to the 
RAM 30 as the writing data. With the delivery of pixel 
data items to the RAM 30, the control circuit 34 also 
delivers address signals to the address counter 32. 5 
Odd or even data selection means is composed of this 
data-writing control means. 

The even pixel data items are output from the in- 
terface circuit 33 of the second display drive integrat- 
ed circuit 1 72, so that this data can be written into the 10 
RAM 30. Either the odd-numbered or the even- 
numbered pixel data items selected by this data- 
selection means is written into the RAM 30. The group 
of those pixel data items are read out of the RAM 30 
en bloc as one-pixel line unit in the horizontal direction 15 
of the display panel 10 before being stored in latch cir- 
cuit 35. Next pixel data items corresponding to either 
the odd-numbered or the even-numbered pixels of 
the one-pixel line stored in the latch circuit 35 is then 
delivered to display drive circuit 36, which then distrib- 20 
utes these data to those column electrodes corre- 
sponding to respective pixel data items. 

Fig. 3 illustrates the second example of the con- 
crete structure of controller which writes data into the 
RAM 30. For explanatory purpose, it is assumed that 25 
there are 8 of pixels in the horizontal direction. The 
controller feeds data corresponding to 4 pixels to the 
RAM 30 for writing. 

Eight-bit display data DB0 to DB7 are delivered to 
the controller in correspondence with 8 pixels. These 30 
input display data are delivered to latch circuit 41. Si- 
multaneously, these data functioning as instruction 
data are also delivered to latch circuit 42. AND circuit 
43 receives register select RS signal functioning as 
gate signal. The AND circuit 43 delivers enable signal 35 
E functioning as latch instruction signal to the latch 
circuit 41. Another AND circuit 44 in receipt of the en- 
able signal delivers the latch instruction signal to the 
latch circuit 42. The AND circuit 44 receives the reg- 
ister select signal RS (functioning as gate signal) via 40 
inverter 45. The latch circuit 41 latches the enable 8- 
bit display data in correspondence with the register 
select signal RS. The latch circuit 42 latches the 8-bit 
instruction signal when the register select signal low 
level. 45 

The enable 8-bit display data latched by the latch 
circuit 41 are respectively delivered to AND circuits 
460 to 467. Those AND circuits 460, 462, 464, and 
466, disposed in th&odd positions^ respectively feed 
gate signals after causing- inverter 47 to Jnvert so 
Even/Odd (E/O) signal for selecting either the odd- 
numbered or the even-numbered positions. Tfrose^ 
AND circuits 461 , 463, 465, and 467, disposed in the 
even-numbered positions respectively feed the E/O 
signal as the gate signal. In consequence, when the 55 
E/O signal is low level (L), those: AND circuits dis- 
posed in the odd-numbered positions respectively 
output odd-bit signals. On the other hand, when the 



E/O signal is high level (H), those AND circuits dis- 
posed in the even-numbered positions respectively 
output even-bit signals. Either the odd-bit signals or 
the even-bit signals are delivered to the RAM 30 via 
OR circuits 480 to 483 as the writing signal. 

Those gate circuits mentioned above respective- 
ly executes specific function corresponding to that of 
the control circuit 34 shown in Fig. 2. 

The data latched by the latch circuit 42 is deliv- 
ered to Instruction decoder 49 and address counter 
32 which then delivers address data to the address 
counter 32 is set by SET signal from the latch circuit 
42. The instruction decoder 49 outputs write instruc- 
tion to the RAM 30. In other words, the latch circuits 
41 and 42 and the instruction decoder 49 respectively 
perform specific functions corresponding to that of 
the interface circuit 33 shown in Fig. 2. 

Concretely, referring to the first and second dis- 
play drive integrated circuits 1 71 and 1 72 incorporat- 
ing data-writing controller featuring the structure 
mentioned above, the first integrated circuit 171 se- 
lecting display data corresponding to the odd-num- 
bered pixels, and the second integrated circuit 172 
selecting display data corresponding to the even- 
numbered pixels can be provided with the structure 
identical to each other. The first integrated circuit 1 71 
sets the E/O signal so that it can remain low level, 
when selecting the odd-numbered display_data. The 
second integrated circuit 172 sets the E/O signal so 
that it can remain high level, when selecting the even- 
numbered display data. 

Fig. 4 illustrates another embodiment of the first 
and second integrated circuits 171 and 1 72, in which 
shift register 50 is additionally provided. The shift 
register 50 receives display data composed of contin- 
uous pixel data items. Based on shift dock signal 
SCP' delivered from control circuit 51, data is written 
into the shift register 50, and then shift control is exe- 
cuted. Using latch pulse LP, latch circuit 52 latches the 
pixel data items written in the shift register 50, and 
then the latched pixels data items are delivered to dis- 
play drive circuit 53. Display drive signal output from 
the display drive circuit 53 is distributed to the odd- 
numbered or the even-numbered column electrodes. 
Synchronous with the fall of the latch pulse LP, the 
latch circuit: 52 reads the pixel data items from the 
shift register 50 before latching them. 

Fig. 5 illustrates the structure of the control cir- 
cuit 51 incorporating flip flop 511. The flip flop 511 re- 
ceives shift-dock pulse SCP and latch pulse LP 
which functions for synchronous. 

Concretely, when the latch pulse LP is delivered 
to the flip flop 511 in correspondence with the shift 
dock pulse SCP shown in Fig. 6, pulse Q output from 
the flip flop 511 substantially becomes a pulse signal 
having cyde to times the shift dock pulse SCP. The 
pulse signal from the flip flop 511 is eventually output 
as the output pulse SCP' via gate-circuit group 512. 
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While the above processes are underway, in cor- 
respondence with the level of the E/O signal delivered 
to the gate circuit group 512 and synchronous with 
either the odd-numbered pixel data items or the even- 
numbered pixel data items, output pulse SCP's is 
generated. 

The liquid crystal display apparatus shown in the 
above embodiment allows the drive circuit 18 to de- 
liver time-division drive signals to the row electrodes 
121 to 12m, and also allows specific circuits other 
than the first and second integrated circuits 171 and 
172 to control the row electrodes 121 to 12m. Never- 
theless, the invention also allows the first integrated 
circuit 171 and/or the second integrated circuit 172 to 
incorporate specific functions to generate time- 
division signals for controlling the row electrodes 121 
to 12m. 

The foregoing embodiment sets a pair of display 
drive integrated circuits to the opposite sides of the 
display panel 10, and divides several number of col- 
umn electrodes into the odd-numbered and even- 
numbered positions so that either of these odd-num- 
bered and even-numbered column electrodes can be 
driven by one of those opposite integrated circuits. 

Nevertheless, if manufacture tries to expand the 
display screen and thicken the density of pixels of the 
dot-matrix liquid crystal display, the number of the 
column and row electrodes unavoidably increases. To 
solve this problem, it is suggested that the number of 
the integrated circuits set to one-side of the display 
panel 10 be increased. For example, as shown in Fig. 
9, a pair of integrated circuits 173 and 174 are instal- 
led in order to deliver display drive signals to the odd- 
numbered column electrodes. At the same time, the 
odd-numbered column electrodes are separately dis- 
posed to the left and to the right of the drawing so that 
the integrated circuits 173 and 174 can respectively 
take care of the divided range. When implementing 
this, another pair of integrated circuits 175 and 1 76 re- 
spectively generate display drive signals for delivery 
to the even-numbered column electrodes. 

The above embodiment; has merely shown a liq- 
uid crystal display panel typical of a dot-matrix dis- 
play panel. Nevertheless, the display panel is not 
merely confined to the one which allows liquid crystal 
to display pixels, but the invention is also effectively 
applicable to such* m dot-matrbr display apparatus 
which displays pixels by means of discharge for ex- 
ample. 



Claims 

1 . A dot-matrix display apparatus comprising: 

a display panel (10) having a number of 
column electrodes (111 to 11n) defining columns 
of pixels extending in a first direction, and a num- 
ber of row electrodes (121 to 12m) defining rows 



of pixels extending in a second direction inter- 
secting with the first direction; a first integrated 
circuit (71 ) for supplying odd-numbered pixel data 
items to the odd-numbered ones of said column 

5 electrodes; and a second integrated circuit (72) 

for supplying even-numbered pixel data items to 
the even-numbered ones of said column electro- 
des, said display apparatus characterized in that 
said first and second integrated circuits re- 

10 ceive serial display data consisting of pixel data 
items corresponding to all of the pixels arranged 
in the first direction, and have data selecting 
means (33, 34); said data selecting means in said 
first integrated circuit selecting either only the 

15 odd-numbered or only the even-numbered pixel 
data items, and said data selecting means in the 
second integrated circuit selecting only the pixel 
data of the opposite parity and then delivering 
said selected pixel data items to the appropriate 

20 column electrodes located in odd-numbered pos- 
itions or even-numbered positions. 

2. The apparatus according to claim 1 , 
characterized in that the serial display data re- 

25 ceived by said first integrated circuit (171) and 
the serial display data received by said second in- 
tegrated circuit (172) are identical and supplied at 
the same time to said first and second integrated 
circuits. 

30 

3. The apparatus according to claim 1 , 
characterized in that said first and second inte- 
grated circuits (171, 172) are mounted on a first 
insulativefilm (161) and a second insulative f ilm 

35 (162), respectively, said first and second insula- 
tive films secured to the side edges of said dis- 
play panel (10), respectively, which are posi- 
tioned apart in the first direction, wires (P1, P3 - 
Pn-1) of a first set are arranged on said first in- 

40 sulative film and connect said first integrated cir- 
cuit to said odd-numbered column electrodes 
(111, 113-11n-1),andwires(P2,P4-Pn)ofa 
second set are arranged on said second insula- 
tive film and connect said second integrated cir- 

45 cuit to said even-numbered column electrodes 
(112, 114 -11n). 

4. The apparatus according to claim 1 , 
characterized in that said first, integrated circuit 

so (171) comprises selection means (33„ 34) for se- 
lecting the odd-numbered pixel data items from 
the display data; and pixel-driving signal distrib- 
uting means (36) for sequentially distributing the 
odd-numbered pixel data items selected by the 

55 selection means, to said odd-numbered column 

electrodes (111, 113- 11n-1) as pixel-driving sig- 
nals. 
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ther comprises memory means (30), and in which 
said second integrated circuit (172) comprises a 
latch circuit (460 - 467) for latching display data 
consisting of bits corresponding to said pixels, a 
5 number of two-input AND circuits for receiving 

the bits, respectively, at one input, gate signals 
are supplied to the other inputs of even- 
numbered ones of said two-input AND circuits, 
whereby the even-numbered AND circuits output 
10 bits, and the bits output from the even-numbered 
AND circuit are written as display data into said 
memory means. 



5. The apparatus according to claim 1, 
characterized in that said second integrated cir- 
cuit (172) comprises selection means (33, 34) for 
selecting the even-numbered pixel data items 
from the display data, and pixel-driving signal dis- 
tributing means (36) for sequentially distributing 
the even-numbered pixel data items selected by 
the selection means, to said even-numbered col- 
umn electrodes (122, 124 - 12n) as pixel-driving 
signals. 

6. The apparatus according to claim 4 or 5, 
characterized in that said pixel-driving signal se- 
lection means comprises an interface circuit (33) 
for selecting either the odd-numbered pixel data 15 
items or the even-numbered pixel data items, and 
memory means (30) for sequentially storing the 
pixel data items output from the interface circuit, 

at address locations corresponding to the posi- 
tions of said odd-numbered column electrodes or 20 
said even-numbered column electrodes. 

7. The apparatus according to claim 6, 
characterized in that said interface circuit (33) in- 
cludes an address signal generator (49) for gen- 25 
erating address signals corresponding to either 

the odd-numbered pixel data items or the even- 
numbered pixel data items, and an address coun- 
ter (32) for supplying address data to said mem- 
ory means (30) in accordance with the address 30 
signals generated by the address signal genera- 
tor. 

8. The apparatus according to claim 6, further com- 
prising data-latching (41) means for simultane- 35 
ously latching the pixel data items corresponding 

to either said odd-numbered column electrodes 
or said even-numbered column electrodes, and 
for simultaneously supplying the pixel data items 
to said odd-numbered column electrodes (111, 40 
113 - 11n) or said even-numbered column elec- 
. trades (112, 114 -11 n). 

9. The apparatus according to claim 1, which fur- 
ther comprises memory means (30), and in which 45 
said first integrated circuit (171) comprises a 
latch circuit (41 ) for latching display data consist- 
ing of bits corresponding to said pixels, a number 

of two-input AND circuits (460-467) for receiving 
the bits, respectively, atone input gate* signals so 
are supplied to the other inputs of odd-numbered 
ones of said two-input AND circuits, whereby the 
odd-numbered AND circuits output bits, and the 
bits output from the odd-numbered AND circuit 
are written as display data into said memory 55 
means. 

10. The apparatus according to claim 1, which fur- 



11. The apparatus according to claim 1 , 
characterized in that either integrated circuit 
(171, 172) comprises a shift register (50) for se- 
quentially receiving pixel data items correspond- 
ing to said column electrodes, (111 - 11 n) and 
control means (51) for selecting odd-numbered 
or even-numbered ones of shift clock pulses cor- 
responding to said pixel data items and supplying 
the selected shift clock pulses to said shift regis- 
ter, whereby the pixel data items stored at odd- 
numbered or even-numbered digits of said shift 
are simultaneously read out and distributed to the 
odd-numbered column electrodes or the even- 
numbered column electrodes. 

12. The apparatus according to claim 11, 
characterized in that said control means (51) has 
frequency-dividing means (511) for frequency- 
dividing shift clock pulses synchronous with said 
pixel data items, thereby generating pulses, and 
a group of gate circuits for receiving the pulses 
generated by said frequency-dividing means and 
outputting shift clock pulses corresponding to the 
odd-numbered pixels and also shift clock pulses 
corresponding to the even-numbered pixels, in 
accordance with an odd/even selecting signal. 

13. The apparatus according to claim 1 , 
characterized in that said display panel (10) is a 
liquid-crystal display panel. 



Patentanspruche 

1. Punktmatrix-Anzeigevonichtung mit 

einerArtzeigetafel (10) miteiner Anzahl von Spal- 
tenelektroden (111 bis 11n) zum Definieren von 
Spalten von Pixel n, die sich in einer ersten Rich- 
tung erstrecken, und einer Anzahl von Reihen- 
elektroden (121 bis 12m) zum Definieren von 
Reihen von Pixeln, die sich einer zweiten Rich- 
tung erstrecken, welche die erste Richtung 
schneidet; einer ersten integrierten Schaltung 
(71) zum Zufuhren ungeradzahliger Pixeldaten- 
werte an die ungeradzahligen der Spaitsnelek- 
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troden; und einer zweiten integrierten Schaltung 
(72) zum Zufuhren geradzahligerPixeldatenwer- 
te an die geradzahligen der Spaltenelektroden, 
wobei die Anzeigevonichtung 
dadurch gekennzeichnet ist, daft s 
die ersten und zweiten integrierten Schattungen 
serielle Anzeigedaten bestehend aus Pixeldaten- 
werten entsprechend aller der Pixel, die in der er- 
sten Richtung angeordnet sind, empfangen und 
eine Datenauswahleinrichtung (33, 34) haben; 10 
wobei die Datenauswahleinrichtung in der ersten 
integrierten Schaltung entweder nur die ungerad- 
zahligen oder nur die geradzahligen Pixeldaten- 
werte. auswahlt,. und die. Datenauswahleinrich- 
tung in der zweiten integrierten Schaltung nur die is 
Pixeldaten der entgegengesetzten Paritat aus- 
wahlt und dann ausgewahlte Pixeldatenwerte 
ausliefert an die geeigneten Spaltenelektroden, 
die angesiedelt sind in den ungeradzahligen Po- 
sitionen oder den geradzahligen Positionen. 20 

2. Vorrichtung nach Anspruch 1, 

dadurch gekennzeichnet daft die serielten An- 
zeigedaten, die empfangen werden durch die er- 
ste integrierte Schaltung (171) und die seriellen 25 
Anzeigedaten, die empfangen werden durch die 
zweite integrierte Schaltung (172), identisch sind 
und zugef Qhrtwerdenzucselben Zeit an die erste 
und zweite integrierte Schaltung. 

. ^mWmWmW*m*!t* < ' 30 

3. Vorrichtung nach Anspruch 1, 

dadurch gekennzeichnet, dad die erste und 
zweite integrierte Schaltung (171, 172) ange- 
bracht sind auf einem ersten isolierenden Film 
(161) und einem zweiten isolierenden Film (162), 35 
wobei die ersten und zweiten isolierenden Rime 
angebracht sind arrdie Seitenranderder Anzeige- 
tafel (10), welche positioniert sind abgelegen in 
der ersten Richtung, Dirahte (P1 , P3 bis Pn-1) ei- 
nes ersten Satzes angeordnet sind auf dem er- 40 
sten isolierenden Film und: die erste integrierte 
Schaltung mit den ungeradzahligen Spaltenelek- 
troden (111 ,113 bis 11 n-1) verbinden, und Drahte 
(P2, P4 bis Pn) eines zweiten Satzes angeordnet 
sind auf dem zweiten isolierenden Film und die 45 
zweite integrierte Schaltung mit den geradzah- 
ligen Spaltenelektroden (1 1 2, 114 bis 1 1 n) verbin- 
den. 

4. Vorrichtung nach Anspruch 1, so 
dadurch gekennzeichnet. daft die erste inte- 
grierte Schaltung (171) eine Auswahleinrichtung 

(33, 34) umfafitzum Auswahlen der ungeradzah- 
ligen Pixeldatenwerte von den Anzeigedaten, 
und eine Pixelantriebssignal-Verteilungseinrich- 55 
tung (36) zum sequentiellen Verteilen der unge- 
radzahligen Pixeldatenwerte, die ausgewahlt 
sind durch die Auswahleinrichtung, an die unge- 



radzahligen Spaltenelektroden (111, 113 bis 11n- 
1) als Pixelantriebssignaie. 

5. Vorrichtung nach Anspruch 1 , 

dadurch gekennzeichnet dad die zweite inte- 
grierte Schaltung (172) eine Auswahleinrichtung 
umfaftt (33, 34) zum Auswahlen der geradzah- 
ligen Pixeldatenwerte von den Anzeigedaten und 
eine Pixelantriebssignal-Verteilungseinrichtung 
(36) zum sequentiellen Verteilen der geradzah- 
ligen Pixeldatenwerte, die durch die Auswahlein- 
richtung ausgewahlt sind, an geradzahlige Spal- 
tenelektroden (122, 124, bis 12n) als Pixelan- 
triebssignaie. 

6. Vorrichtung nach Anspruch 4 oder 5, 
dadurch gekennzeichnet daft die Pixelantriebs- 
signal-Auswahleinrichtung eine Schnittstellen- 
schaltung (33) umfaftt zum Auswahlen von ent- 
weder den ungeradzahligen Pixeldatenwerten 
oder den geradzahligen Pixeldatenwerten, und 
eine Speichereinrichtung (30) zum sequentiellen 
Speichern der Pixeldatenwerte, die von der 
Schnittstellenschaltung ausgegeben sind, an 
Adressorten entsprechend den Positionen der 
ungeradzahligen Spaltenelektroden oder der ge- 
radzahligen Spaltenelektroden. 

7. Vorrichtung nach Anspruch 6, 

dadurch gekennzeichnet daft die Schnittstel- 
lenschaltung (33) einen Adressignalgenerator 
(49) beinhaltet zum Erzeugen von Adressignalen 
entsprechend entweder den ungeradzahligen Pi- 
xeldatenwerten oder den geradzahligen Pixelda- 
tenwerten, und einen Adresszahler(32)zum Zufuh- 
ren von Adressdaten an die Speichereinrichtung 
(30) in Gbereinstimmung mit den Adressignalen, 
die durch den Adressignalgenerator erzeugt sind. 

8. Vorrichtung nach Anspruch 6, 
gekennzeichnet durch eine Datenhalteeinrich- 
tung (41) zum gteichzeitigen Halten der Pixelda- 
tenwerte entsprechend entweder den ungerad- 
zahligen Spaltenelektroden oder den geradzah- 
ligen Spaltenelektroden, und zum gleichzeitigen 
Zufuhren der Pixeldatenwerte an die ungerad- 
zahligen Spaltenelektroden (111, 113 bis 11 n) 
oder die geradzahligen Spaltenelektroden (112, 
114bis11n). 

9. Vorrichtung nach Anspruch 1 , 
gekennzeichnet durch eine Speichereinrichtung 
(30), wobei die erste integrierte Schaltung (171) 
eine Halteschaitung (41) umfaftt zum Halten von 
Anzeigedaten bestehend aus Bits entsprechend 
den Pixeln, eine Anzahl von Zwei-Eingangs- 
UND-Schaltungen (460 bis 467) zum Empfangen 
der Bits, jeweils an einem Eingang, Gattersignale 
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zugefuhrt werden an die anderen Eingange 
der ungeradzahligen der Zwei-Eingangs-UND- 
Schaltungen, wodurch die ungeradzahligen 
UND-Schaltungen Bits ausgeben und die von 
den ungeradzahligen UND-Schaltungen aus- 5 
gegebenen Bits geschrieben werden als Anzei- 
gedaten in die Speichereinrichtung. 

10. Vorrichtung nach Anspruch 1, 

gekennzeichnet durch eine Speichereinrichtung 10 
(30), wobei die zweite integrierte Schaltung (32) 
eine HaJteschaitung (460 bis 467) umfafit zum 
Halten von Anzeigedaten bestehend aus Bits 
entsprechend den Pixeln, eine Anzahl von Zwei- 
Eingangs-UND-Schaitungen zum Empfangen der is 
Bits jeweils an einem Engang, Gattersignale zuge- 
fuhrt werden an dieanderen Engangederungerad- 
zahligen der Zwei-Eingangs-UND-Schaltungen, 
wodurch die ungeradzahligen UND-Schaltungen 
Bits ausgeben, und die von der ungeradzahligen to 
UND-Schaltung ausgegebenen Bits geschrieben 
werden als Anzeigedaten in die Speichereinrich- 
tung. 

11. Vorrichtung nach Anspruch 1, 25 
dadurch gekennzeichnet da& eine integrierte 
Schaltung (171, 172) ein Schieberegister (50) 
umfaStzum sequentiellen Empfangen von Pixel- 
datenwerten entsprechend den Spaltenelektro- 
den(111 bis 11n) undeineSteuereinrichtung (51) 30 
zum Auswahlen der ungeradzahligen odergerad- 
zahligen von Verschiebezerttaktimpulsen ent- 
sprechend den Pixeldatenwerten und Zufuhren 

der ausgewahlten Verschiebezeittaktimpulse an 
das Schieberegister, wobei die Pixeldatenwerte, 35 
die gespeichert sind an ungeradzahligen Oder ge- 
radzahligen Ziffern des Verschieberegisters, 
gjeichzeitig ausgelesen werden und vertei It wer- 
den an die ungeradzahligen Spalteneiektroden 
Oder die geradzahligen Spalteneiektroden. 40 

12. Vorrichtung nach Anspruch 11, 

dadurch gekennzeichnet, daft die Steuereinrich- 
tung (51) eine Frequenzteilereinrichtung (511) 
hat, zum Frequenzteilen von Verschiebezeittakt- 45 
impulsen synchron mit Pixeldatenwerten, urn da- 
durch Impulse zuerzeugen, und eine Gruppe von 
Gatterschaltungen zum Empfangen der Impulse, 
die durch dia Frequenzteilereinrichtung erzeugt 
werden und zum Ausgeben von Verschiebezeit- so 
taktimpulsen entsprechend der ungeradzahligen 
Pixel, und ebenfalls Verschiebezerttaktimpulsen 
entsprechend der geradzahligen Pixel entspre- 
chend mit einem Ungeradzahltg-ZGeradzahlig- 
Auswahlsignal. 55 

13. Vorrichtung nach Anspruch 1 ( 

dadurch gekennzeichnet, dad die Anzeigetafel 



(10) eine Flussigkristall-Anzeigetafel ist 



Revendications 

1. Appareil d'affichage a matrice a points compre- 
nant : 

un panneau d'affichage (10) ayant un 
nombre d'Electrodes de cdonne (111 a 11n) de- 
f inissant des colonnes de pixels s'etendant dans 
une premiere direction, et un nombre d'Electro- 
des de rangEe (121 a 12m) d6f Inissant des ran- 
gEes de pixels s'Etendant dans une seconde di- 
rection coupant la premiere direction ; un premier 
circuit intEgre (71) pour fournir des Elements de 
donnees de pixel numErotEs impairs a celles nu- 
m6rotEes impaires desdites Electrodes de colon- 
ne; et un second circuit intEgre (72) pour fournir 
des Elements de donnEes de pixel numErotEs 
pairs a celles numErotEes paires desdites Elec- 
trodes de colonne, ledit appareil d'affichage 
Etant caractErisE en ce que 

lesdits premier et second circuits intEgrEs 
regoivent des donnEes d'affichage en serie se 
composant d'ElEments de donnees de pixel 
correspondant a tons les pixels disposes dans la 
premiere direction, et ont des dispositifs de selec- 
tion de donnees (33, 34) ; lesdits dispositifs de 
selection de donnEes dans ledit premier circuit in- 
tEgre sElectionnant les Elements de donnEes de 
pixel soit seulement numerates impairs sort seu- 
lement numerous pairs, et ledit dispositifde se- 
lection de donnEes dans le second circuit intEgre 
sElectionnant seulement les donnEes de pixels 
de parite opposEe et dElivrant ensuite lesdits Ele- 
ments de donnEes de pixel sElectionnEs aux 
Electrodes de colonne appropriEes situEes dans 
des positions numErotEes impaires ou des posi- 
tions numErotEes paires. 

2. Appareil selon la revendication 1, 
caractErisE en ce que les donnEes d'affichage en 
sErie regues par ledit premier circuit intEgrE(171) 
etles donnEes d'affichage en sErie repjes par le- 
dit second circuit intEgrE (172) sont identiques et 
appliquEes au mEme moment auxdits premier et 
second circuits intEgrEs. 

3. Appareil selon la revendication 1, 
caractErisE en ce que lesdits premier et second 
circuits intEgrEs (171, 172) sont montEs respec- 
tivementsur une premiEre couche isolante (161) 
et une seconde couche isolante (162), lesdites 
premiere et seconde couches isolarrtes ftxEes 
respectrvement sur les bords latEraux dudit pan- 
neau d'affichage (10), qui sont placEs a distance 
dans la premiere direction, des conducteurs (P1, 
P3, ... Pn-1) d'un premier jeu sont disposEs sur 
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ladite premiere couche isolante et relient ledit 
premier circuit intEgrE auxdites Electrodes de co- 
lonne numErotEes impaires (111, 113 a 11n-1), et 
des conducteurs (P2, P4 a Pn) d'un second jeu 
sont disposes sur ladite seconde couche isolante 
et relient ledit second circuit intEgrE auxdites 
Electrodes de colonne numErotEes impaires 
(112, 114 a 11n). 

4. Apparel I selon la revendicatlon 1 , 
caractErisE en ce que ledit premier circuit intEgrE 

(1 71 ) comprend un disposttif de selection (33, 34) 
pour selectionner les ElEments de donnEes de 
pixel numErotEs impairs; a partir des donnEes 
d'aff ichage, et un dispositif de distribution de si- 
gnal de commando de pixel (36) pour distribuer 
sEquentiellement les Elements de donnEes de 
pixel numerates impairs par le dispositif deselec- 
tion, auxdites Electrodes de colonne numErotEes 
impaires (111; 113 a\11n-1) comme des signaux 
de commando de pixels. 

5. Appareil selon la revendication 1, 
caractErisE en ce que ledit second circuit intEgrE 

(1 72) comprend un dispositif de selection (33, 34) 
pour sElectionner les ElEments de donnEes de 
pixel numErotEs pairs a partlrdes donnEes d'af- 
f Ichage, et un dispositif distribution de signal 
de commande de* pixel (36) pour distribuer se- 
quent iel I ement les ElEments de donnEes de pixel 
numErotEs pairs par \& dispositif de selection, 
auxdites Electrodes de colonne numErotEes pai- 
res (122, 124 k 12n) comme* des signaux de 
commande de pixels. 

6. Appareil selon la revendication 4 ou 5, 
caractErisE en ce que ledttdispositif de sElection 
de signal de commande de pixel comprend un cir- 
cuit ^interface (33) poursEIectionner soit les Ele- 
ments, de donnEes: der pixel numErotEs impairs 
soit les ElEments de donnEes de pixel numErotEs 
pairs;, et un dispositif: de mEmoire (30) pour 
stacker sEquemiellement la sortie d'EIEments de 
donnEes de pixel ducircuitd'interface, a des po- 
sitions d'adresse correspondant aux positions 
desdites Electrodes de colonne numErotEes im- 
paires ou desdites Electrodes de colonne numE- 
rotEes paires. 

7. Apparei I selon la revendication 6, 
caractErisE en ceque leditcircuit d'interface (33) 
comprend ungEnErateurdff signal d'adresse (49) 
pour gEnErer des signaux d'adresse correspon- 
dant soit aux ElEments det donnEes de pixel nu- 
mErotEs impairs soit aux: ElEments de donnEes 
de pixel numErotEs pairs; etun compteur d'adres- 
se (32) pour fournir des donnEes d'adresse audit 
dispositif de mEmoire- (30) selon les signaux 



d'adresse gEnErEs par le gEnErateur de signaux 
d'adresse. 

8. Appareil selon la revendication 6, 

5 comprenant en outre un dispositif de verrouillage 

de donnEes (41) pour verrouiller simultanEment 
les ElEments de donnEes de pixel correspondant 
soit auxdites Electrodes de colonne numErotEes 
impaires soit auxdites Electrodes de colonne nu- 

10 mErotEes paires, et pour fournir simultanEment 
les ElEments de donnEes de pixel auxdites Elec- 
trodes de colonne numErotEes impaires (111, 
113, a 11n-1) ou auxdites Electrodes de colonne 
numErotEes paires (112, 114 a 11 n). 

15 

9. Appareil selon la revendication 1, qui comprend 
en outre un dispositif de mEmoire (30), et dans le- 
quel ledit premier circuit intEgrE (171) comprend 
un circuit de verrouillage (41 ) pour verrouiller des 

20 donnEes d'affichage se composant de bits 
correspondant auxdits pixels, un nombre de cir- 
cuits ET a deux entrEes (460 a 467) pour recevoir 
respectivement, les bits sur une entrEe, des si- 
gnaux de porta sont appliquEs aux autres en- 

25 trEes des circuits numErotEs impairs desdits cir- 
cuits ET a deux entrEes, de sorte que les bits de 
circuits ET numErotEs impairs, et les bits four n is 
par le circuit ET numErotE Impair sont Ecrits 
comme des donnEes d'affichage dans ledit dis- 

30 positif de mEmoire. 



10. Appareil selon la revendication 1, qui comprend 
en outre un dispositif de mEmoire (30), et dans le- 
quel ledit second circuit intEgrE (172) comprend 

35 un circuit de verrouillage (460 a 467) pour 
verrouiller des donnEes d'affichage se compo- 
sant de bits correspondant auxdits pixels, un 
nombre de circuits ET a deux entrEes pour rece- 
voir respectivement les bits, sur une entrEe, des 

40 signaux de porte sont appliquEs aux autres en- 
trEes de ceiles numErotEs pairs desdits circuits 
ET a deux entrEes, de sorte que les bits de sortie 
des circuits ET numErotEs pairs, et les bits four- 
nis par le circuit ET numErotE pair sont Ecrits 

45 comme des donnEes d'affichage dans ledit dis- 
positif de mEmoire. 

11. Appareil selon la revendication 1, 
caractErisE en ce que I'un ou I'autre des circuits 

so intEgrEs (171,1 72) comprend un registre a dEca- 
lage (50) pour recevoir sEquentiellement des ElE- 
ments de donnEes de pixel correspondant auxdi- 
tes Electrodes de colonne, (111 a 11 n) et un dis- 
positif de commande (51) pour sElectionner cel- 

55 les numErotEes impaires ou numErotEes paires 
des impulsions d'horloge de dEcalage corres- 
pondant auxdits ElEments de donnEes de pixel et 
pour fournir les impulsions d'horloge de dEcalage 

10 
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s6lectionn6es audit registre k ddcalage, de sorte 
que les Elements de donnEes de pixel stock£s en 
chiffres num6rot6s impairs ou numerates pairs 
dudtt registre sont extraits simultan6ment et dis- 
tribute aux Electrodes de colon ne num6rot6es 5 
impaires ou aux Electrodes de colonne num6ro- 
t6es paires. 

12. Appareil selon la revendication 11, 

caract£ris6 en ce que (edit dispositif de comman- 10 
de (51) a un dispositif de division de frequence 
(551) pour diviser en frequence des impulsions 
d 1 horloge de d6calage synchrones avec lesdits 
&6ments de donn6es de pixel, g6n6rant ainsi des 
impulsions, etun groupede circuits de porte pour 15 
recevoir les impulsions g6n6r6es par ledit dispo- 
sitif de division en frequence et pour fournir des 
impulsions d'horloge de dEcalage correspondant 
aux pixels numerates impairs et aussi des impul- 
sions d'horloge de d6calage correspondant aux 20 
pixels numerates pairs, selon un signal de selec- 
tion impair/pair. 

13. Appareil selon la revendication 1, 

caract6ris6 en ce que ledit panneau d'aff ichage 25 
(10) est un panneau d'aff ichage k cristaux liqui- 
des. 
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